Nocardia species aromatized 19-hydroxyprogesterone, 3#,19-dihydroxy-pregn-5-en-20-one 3-acetate and pregn-5-ene-3,3,19,203-triol 3-acetate, without cleavage of the side chain, into 3-hydroxy-19-norpregna-1,3 ,5 (10)-trien-20-one. Septomyxa affinis aromatized the ring A and cleaved the side chain of 19-hydroxyprogesterone to yield estrone. With 19-hydroxypregna-4,7-diene-3,20-dione as substrate, the transformation was more complex and many products were formed. Spores of S. affinis were prepared as described previously (10). Spores were suspended in 0.05 M phosphate (5 X 108 spores per ml; pH 6.0), the steroid was added to give a concentration of 0.3 to 1.0 mg/ml, and the flasks were incubated at 28 C on a rotary shaker.
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Microbial transformation of 19-hydroxylated steroids resulting in the formation of aromatic ring A steroids was described for the first time by Dodson and Muir (4) . They showed that 19-hydroxyandrost-4-ene-3 ,17-dione was readily converted into estrone by Pseudomonas sp. Similar transformations of 19-hydroxyandrostanes with Nocardia restrictus were reported by Sih and Rahim (7) . Sih Spores of S. affinis were prepared as described previously (10) . Spores were suspended in 0.05 M phosphate (5 X 108 spores per ml; pH 6.0), the steroid was added to give a concentration of 0.3 to 1.0 mg/ml, and the flasks were incubated at 28 C on a rotary shaker.
For transformations with the vegetative growth of S. affinis, the organism was grown on a medium containing 1% cerelose, 2% comsteep liquor, and 25 to 50 jg/ml of an inducer steroid such as 1,4-androstadiene-3,17-dione or 3-keto-bisnor-4-cholen-22-al (pH 4.9) for 24 hr; the steroid was added and incubation. was continued for 24 to 96 hr at 28 C on a rotary shaker.
At the end of the incubation period, the reaction mixtures were acidified to pH 4.0 and extracted with methylene chloride. The solvent extracts were successively washed with 1% NaHCO3 and water and evaporated to dryness. The residues were chromatographed on silica gel plates [thin-layer chromatography (TLC)]. The following solvent systems were used for development: 10% collidine in CCL4 (v/v) and toluene-triethylamine-isopropyl ether (77.5: 15:7.5, v/v/v). The plates were sprayed with 1% p-nitrobenzenediazonium fluoborate in 50% acetic acid to develop the phenolic spots and oversprayed with 50% p-toluenesulfonic acid in ethanol. The reaction products were also analyzed by gas-liquid chromatography (GLC) by using a Perkin Elmer model 800 apparatus [6 19-Hydroxypregna-4,7-diene-3,20-dione was not transformed by Nocardia sp. or by the few other bacteria examined.
Spores and vegetative mycelium of S. affinis rapidly transformed 19-hydroxyprogesterone into estrone. To 400 ml of spore suspension, 400 mg of 19-hydroxyprogesterone was added. After 22 hr of incubation, the reaction mixture was extracted and the usual work up yielded 300 mg of slightly yellow residue which, when analyzed by TLC, showed a main spot for estrone. The residue was washed with a small amount of ether and crystallized from ether to yield 229 mg of a product identical to estrone (Tm, infrared spectrum, and GLC). (Fig. 1) . Apparently, the cholestane and pregnane side chains are degraded through different enzymatic pathways and Nocardia sp. lacks an active enzyme system for the degradation of the C-17 side chain of 19-hydroxypregnanes. S. affinis has previously (9) been shown to 1-dehydrogenate various pregnanes with concomitant cleavage of the side chain. It was therefore reasonable to expect that 1-dehydrogenation of 19-hydroxypregnanes accompanied by cleavage of the side chain would lead to the formation of estrogens. Indeed S. affinis spores and mycelial growth transformed 19-hydroxyprogesterone quantitatively into estrone (Fig. 1) . With the objective of obtaining equilin, we subjected 19-hydroxypregna-4 ,7-diene-3, 20-dione to the action of S. affinis. The reaction was more complex, and small amounts of equilin and equilenin, traces of estra-1,3,5(10),7-tetraene-3 ,173-diol and estra-1 ,3 ,5(10) ,6,8-pentaene-3,17,-diol, and one or two unidentified products were formed.
